A fast non-destructive transverse profile monitor, named PS Beam Gas Ionization monitor (PS-BGI), is under development at CERN for the Proton Synchrotron (PS). This monitor infers the beam profile from the transverse distribution of electrons created by the ionization of rest gas molecules by the high energy beam particles. The distribution is measured by accelerating the electrons onto a Timepix3 based imaging detector. This detector consist of hybrid pixel detector assemblies mounted on a ceramic printed circuit board and flexible printed cable which have been developed specifically for operation in an ultra high vacuum environment. 
Main power Supplies
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Vacuum => 10E^-9 mbar Radiation > 1000 Gy/year The electrons created by the beam are translated onto the imaging detector using an electric drift field. This electric drift field is created by applying a -20kV potential between the anode and cathode plates. A magnetic field is also applied in order to confine the orbit of the electrons and reduce their spread.
The detector sits under the anode plate and is protected from the beam wakefield by a faraday cage. An ion trap is used in order to minimize the creation of secondary electrons. The high-voltage, imaging detector signals and power are passed through the flange using SUBD and coaxial feedthroughs.
The imaging detector consists of four Timepix3[a] Hybrid Pixel Detectors (HPD) bonded to four individual 100um, non-metalized P on N Si sensors. The assemblies are placed in a line perpendicular to the beam direction. This configuration allows continuous profile measurements. The HPDs are mounted on a ceramic chip carrier, which provides electrical connections and cooling. A set of flexible printed cables is used to connect the ceramic carrier to the flange feedthroughs. On one side the cables connect to the ceramic via lowprofile connectors and on the other side they connect to the feedthrough using a custom made connection. The power is provided through by bare copper wires.
A specific readout system has been developed for the PS-BGI detector. This system is designed to be highly reliable, easily scalable and upgradable. It consists of a radiation hard frontend FPGA board (GEFE [b] ) connected, via optic fiber, to a back-end FPGA board. The front-end board sits under the beam pipe and is directly connected to the detector by a set of adapter boards and cables. It uses a Microsemi FPGA and the GBTx/VTRx transmission link developed at CERN to communicate with the back-end. The FPGA firmware implements error detection and mitigation techniques, such as TMR. The readout system is transparent to the backend computer. All the imaging detector control is done in software.
The materials used in this prototype were carefully chosen in order to match the vacuum requirement of the CERN PS, as well as being able to operate reliably in the high radiation environment.
The chip carrier is made of pure alumina (99.6%) and the metallic traces were deposited by sputtering. The flexible cables as well as the lowprofile connectors are made of Liquid Crystal Polymer (LCP).
LCP has an extremely low water absorption rate and is resistant to large radiation doses.
A low-outgassing epoxy is used to secure the HPDs onto the carrier board.
Material selection
This new Beam Gas Ionization monitor for the CERN Proton Synchrotron will use for the first time at CERN, Hybrid Pixel Detectors inside the beam vacuum. This will enable faster and more precise profile measurements at the same time as providing a more reliable solution than current systems. This device will be installed during the Year End Technical Stop of 2016/17.
The PS-BGI is required to measure the transverse beam profile at a rate of 10 kHz and with a 1% relative error. It is also required to measure the transverse profile of individual bunches within the beam. The BGI will be installed in the PS at Straight Section 82 (SS82). The main constraints come form the vacuum level and the high radiation level of the PS. 
